A NEW FKESlI-WA^rER AMPUIPOl) F1U)M VIKdlXJA, WITIL 
SOME NOTES OX ITS B[()LO(JY. 



By (Ikokck ('. I^XiBoDY, 

Of ('or ndl rnivcrsUif^ ItJuu'd, Xnv York. 



Diirino; (lie sj)iini>: of 190S ;i nmnlx'r of umpliii^ods w(‘ro collo(‘t<'(l 
by the writer in a s]>rin<2:-fe(l ])on<! near tin' town of Ashland, Vir<>:inia. 
Conspieuoiis ainony tliein, for tlndr lar<i;(' siz(> and r<'lativ(‘ly yreat 
abundance, were forms which wer(' tluMi su|>])osed u])on hast\- exami- 
nation to !)c Eucmngonyx gracHiff (Smitli). Mor(‘ careful study a 
year latei-, liowever, brought to liyht eharaeters distinctly ditf(>r(‘iit 
from those mentioned in any deseri])tion of th(‘ latter amphipod 
available to me." Jt is Ix'lieved that these eharaet(us ar(‘ suHieiently 
constant to warrant a deseri])tion of this form as a new s|)(‘ci('s. 

I am indebted to f)r. I. E. Ivcwis, of Jfaiidolj)!! Macon C'<)ll<‘y(', for 
collecting some forty additional specinums from tiu'same poml wher<‘ 
discovered in P)0S. From tlu'se it has been possibh' to determiiK' 
with some degree of accuracy the constancy of the characters not(Ml. 
To Prof. James G. Needham, uinhu- whose direction this study has 
been made, 1 am es])eeially grat('ful for constant advice. 1 d(*sii(', 
also, to ('X])ress my sincere thanks to Prof. S. J. IIoIuk's for his kind- 
ne.ss in leading the manuscript and for valuabh' eritieisins which he 
has offered. 

EUCRANGONYX SERRATUS, new species. 

DeseriplUm. — Ev(\s small, with hnv facets (about t w(mty-fiv(') ; in 
diameter averaging s(‘ven-tenths tlu* gi('atest breaillh of tin' basal 
segment of the first antiMina; circular or slight iy (dongatixl and 
densely ])igmented with black. 

First antenna ajijnoximating oiu'-half the length of body; jaalunele 
about one-third total length ((ig. 1). with nunn'rous seta- projiM-ting 
from different ])oints along th<‘ lat(‘ial margin of (‘ach si'gnu'nt; lirst 
segment ecpial to or slightly long(‘r than s<‘cond, third on<‘-half to two- 
thirds of the first; primary flagcdlum consisting of from Iwc'uty to 
twentv-seven segnn'iits, (‘ach of which givivs olf from its distal margin 
two tofiveseta'; si'condary flagi'llum composc'd of two si'giiK'nts. the 

" Smitli, ,\in. .Joiirn, Sci., \'oI. li, IS7I. |». t'lirl )('.<, Hull, lllin^i^; Siuli' 

T.ab., No. 1 , 187(i, p. I). Sicliliiiif?, Iia.s'ricrrc'icli. Ainpliipoda. 1. ( laininaridca, UKMi, 
p. 888. \\'('ck(d, Proc. I . S. Nat. Mas., \ol. 'A2, 1907, p. 82. 
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(listnl <)iK‘, ono-tliird to onc-liulf tlu> ])ro.\inial and IxMirinj; (wo or 
(hrcc sota\ 

Second antenna (fi". 2) about one-half as lon^ as first; flagellum 
four-fifths as long as the peduncle and composed of fi’om six to eleven 
segnuMits, ('acli giving off set;e similai'ly to those of the first antenna; 

pedunch' longer or slioider than that of the first antenna 
and furnisiied with forty to sixty seta\ often arranged in 
fascich's of three. 

Jioth ])airs of gnatho|)ods similar in the two sexes, the 
first pair (fig. d) shoidei- than the second ; ])ropodus 
Iong('r tlian broad, the hi’eadth varying from six to 
se\'(Mi-tenths of the length, greatest l^readth about mid- 
way between the extremities; ])alm convex, veiy oblique, 
and armed oneitherside with from ten to thirteen notched 
spines of unequal hmgth, one neai‘ the ])osterior 
angle more than twice the length of the others, 
ami near this four or five smaller spines usually 
ci'owded together. Jietween each pair of notched 
spines ar<‘ one or two long hairs, d'hc whole 
inai’gin of ])alm is closely set with very fine sharj) 
teeth, to be s(‘en with the high-])owei' objective. 
I)a<dyl strongly curved, extending to or slightly 
beyond the ])osterior extiemity of palm and fur- 
nislual with two or three hairs. Posterior mai’gin 
of [)ro[)odus straight or slightly convex, with 

eight or ten hail's, some of 
hich are flmdy plumose. 
Caipus as bi'oad as long, 
])o.stei'ior maigin very con- 
vex, ])i‘odiiced slightly and 
armed witl) two or thi'ee seta* 
and five or six ])lumose hairs; 
antcrioi' 'margin somewhat 
convex, with one or two long 
bristles at its distal angle. 
Basal joint shorter than that 
of second gnathopod. 

S(*cond gnathopod (fig. 4) longei' than first and difl'ering fi'om it 
as follows: Basal joint one-fourth to one-thiid longer than that of 
first gnathopod; ])i'opodus one-fifth longei’ with a lai’ger number 
of bi'istles (14 to 18) aia-anged in fascicles on its postei'ioi' margin, its 
greatest ])readth located nearer the ])roximal end, and lienee a moi'e 
oblique ])ahn. 

hhnirth ]HM-a'opod slightly longei' than fifth, which is also longer than 
the first, second, or third; the third, fourth, and fifth with spines on 
both margins of the basal joints, which latter arc also deeply and 





:i -i 

Figs. 1 4 . K. skrratus. 1 .\xtexxa 1 . x H i>iam.: 2 ^ 
AXTKXXA 2 , X 11 IHA.\I.» 3 . GX ATIIOPOD 1 , X H BIAM.; 
4 » (LXATIIOPOI) 2 , X 11 LIAM. 
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acutoly soiiatod iiloiin; (ho ])<)s(orior (m|^o,'<, rorminji' (o(Mh in 

noai’ly all oasos (\vio(' a.s lonii; a.s tlu' spino.s hotwoon (honi ((!<;. ">). 

Ploopods with thoir outor I'ami sliuhlly shor((M- than (ho Iiiikm-. 

Uropods ono and two hav(‘ oqual i-ami: third, with inner raimi.s 
riidiniontary and very short, ahont ono-tldrd as !on<; as poduindo 
(fi^. G); outer ranuis uniartieulate, with thre<' or four yronps of 
s])ines on lateral niaru:ins and one yronp of two or thixa' at (In' distal 
end. First pair of iiropods (*xt('n<lin^- l)a<dvwards slightly l)(>yond (he 
se(‘ond whi(di in tiii’n reaches to or sliiihtly heyond the thir<l. 

Telson (fi”‘. 7) longer than broad, longer than tin' 
peduncle of third iiropod and with an emargi nation 
extending fi’oni slightly more, than one-half to nearly t wo- 
tliirdsof the distanee to base (see tablet, armed distally 
with three or four spines on each 
lobe and on the doi’sal surface with 
threeor four spines whi(di seem to Ix' 
definitely located within the mid- 
region. 

The jiostero-lateral angles t)f (h(» 
first three abdominal segments are 
produced backward, each into a 
tooth and provided with aliont five 
or six spines just above the ventral 
margin. 

— The largest speeinien ex- 
amined was a female with eggs and 
measured f4.5 mm. in length; tin' 
smallest adult, a male measuring 7.G 
mm. 

/sV/f/s. — The a verage dimensions of 
six from different individuals were 
0.89 bv 0.4So mm. 






DfA.M : »i, rROPOI) 8. X 32 DIAM.; 
X 32 DIA.M* 
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Tif]>e-specimcn. — Cat. Xo. 51 2!)(), F.S.X.M. 

Thisspe(‘ies resembh's H’ucr(f (/racilis, but diHerenei's (*xist in 
the telson, basal joints of the third to fifth pi'ra'opods, in the gnatho- 
pods, and in the size of th(‘, eggs. 

Tlie tefson of E. ffracihs is as broad as long (sec* tabhd, not longer 
than peduncle of third urojiod and ehd’t one-third to one-half the dis- 
tance to base.'* In E. sei'ratus it is longer than broad, longer than 



« Enrly in the work varintions in (In' deplli of the »>niars!;inal ion of (In' telson in 
JCucrangonyx (/rarilis werQ uo{v<\ which had not been accounted foriti the de.'<cri|)t ioii.s 
of that specie.s <fivon in the works cited in footnote on a previous pa<t<*. In order to s<a> 
just how far tlies(' variations liad pro<tressed, a nuinl)er of specimens were' collected 
from a tnuit brook near Auburn, .\ew York, from Cayufta bake at Ithaca, New York, 
and from a sphagnum bog at McLean, New York. The more cons])ieuous variations 
are recorded in the table of measurements on page 305. 



ri,‘(x'i:i:m \(!^ or riiu .\.\tio.\.\l \irrrrM. 



voi.. ”8. 



|)(m1iiiicI(‘ of third urojHxl jmd clort (typically) ncai'ly ( wo-diirds of 
tlx* (lislanco to has(\ 'riu‘ (lidVroiua' in tlic two species as r(\<j:a)’(Is 
the rati(» of tlu' l('U< 2 :(h of pediinch' of thii’d uro])od to the length of 
telsoii is constant in the newly hatched youn^ as well as in the lar<;cst 
adult (se(‘ tahl('). 

In /•>'. (irarilis the third, fourth, and fifth per:eoj)ods have tlieir 
hasal joints scurated along the |)osterioi’ margins but the s|)ines are 
longer tlian the adjac('nt teeth. In /s’. f<n‘r(itus the de|)ths of the 
serrations vary, hut in all s|K*ciniens examiiK'd the teeth were mucli 
longer and more' acut(' than tho.se of /s’, (jracilis and about twice the 
length of the spines between tluun. 

The propodi of gnatho|)ods one and two arc proj)ortiouately longei* 
in /s’. s( rratiis, the palms more oblicjue and more convex, and the 
car|)us of sc'cond gnathopods nevei’ longer than broad. 

Six segmenting eggs of /s. gmeUis were measured and an average- 
size of t).2‘)() by 0.33-1 mm. was obtained, which was less than the 
same for /s’, sn'ratufi. 

Ilalntut. — 'Fhe tyj)e-sj)ecimens were collected .March 11, 1908, f|•om 
the marginal veg('tation of “ Railroad Pond,” about H miles north 
of Ashland, Mrginia. They were (‘specially abundant in the thick- 
est j)atchesof Sp/iagniim and /7/ /c(//(//a’u at de])ths varying from a few 
inches to I ', h'ct. Associated with them were large luimbcrs of /s’. 
(/rdcUis and IlyahUa kincl'( vhock( vi (Bate). 

I)[ljn-(n<‘< s Ixiirrni i/ouny am/ adult. — It- was thought that by coni- 
paring the structure's in the young of /s’, serratus with those of the 
adidt and also with those of the young of /s’, f/racilis, some light would 
be thrown upon the status of the former as a distinct species. Ac- 
cordingly .several young, differing not more than a day in age, were 
taken from tlu' marsupial pouches of individuals of each form, the 
A'arious appendages dissected, staiiu'd in acpieous eosin and mounted 
foi’ microscopical (‘xamination. 

d’h(‘ young of /s’, sdrafus were* found to dilhu’ from their parents in 
the following pai’ticulars ; 

(1) hirst antenna (fig. 9): Primary llagellum composed of but 
four s(‘gm('nts all pi’oportionately longei’ than those of the adult. 

(2) .Second antenna (fig. S): h’lagellum composed of but three 
segimmls. 

(3) h'irst gnathopod (fig. 10): Great angularity of the region at tlu' 
juiK'tion of till' jj.alm and the posterior margin of propodus. ’Phe 
latt(*r is pro))ortional<'ly smaller and its posterioi’ margin deslilutc* 
ol spines and hairs, d’lu' palm is straight, less ohlicpie and thi(dvly 
covered on both sides with minuter sharp t(‘(‘th. These teeth are 
much more evident in llx' young than in the adult. 
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(4) Socoiid <i;n;>tlio|)()(ls ((iii;. II): I’aliu si rjiiiilil or slii^lilly concave', 
])oss('ssin^ a small an^'ular prominence at llu' posle'rior cxiremily, 
(ho iniu'r mari:;ii) of (Iiis prominence' (e)ii('llu'r with llu' re'mainini;' 
mar'i'in of tlu' palm edeisoly sot with minnle' le'olh as in liiial he>pe)el e)iie'; 
posloi'ioi’ mar< 2 :in of propeielns ele'stilnlo e>f spine's aiiel hairs. 

(5) ddiirel, fourlh, anel liflh pora' 0 |)oels eloslitnte* e>f spine's ami 



le> 



( he' 



e'liel e 



)f 



with (hroo spines^ 
short eenos at the' 





sorratieins. 

(()) rrojieiel e»no, shorte'r, met roae-hiny hae-kwai'd 
socond iireipoel. 

(7) I'ropeiel throe (iig\ 

13 ), 

•two 

apex anel eene' long one 
on the outer margin e>f 
the outer ramus. 

(8) To Ison (fig. Hi) 
with lateral margins very 
convex, not quite so long 
as in the aeinll but eli.s- 
tinctly leinger than ]>e- 
duncle of thirel uropod : 
emarginatie)!! not ([uite 
so dee)) as in adult. The' 
ajiexof each lobe is armeel 
with a single sjiine while 
the miel-dorsal region of 
the telson is minus s)>ines. 

(U) Eyes brownish in 
life. 

Di fffrenven b e t ir e c n 
I/O H nij of' Kucra m/o ii )/x 
(jraciUs and K. serratns . — 

The feellowing elin’ere'ne'os 

between (he young of " 

these twe) s))ee'ies were) 
fe)unel te> be ceenstant in 
all s|)ee-imens examined: 

(1) Yejung K. serratn.'f are) 2o ))('!■ e e'iit leenge'r than E. (/racdis. 

(2) The |)re)))e)(lus e)f first gnathe)|)e)el in E. srmtfns is breeaele'i’ 
distally, the ])alui forming a ))roniinent angle ol 45° or less with the 
|)Osterie)r margin, which latter is eh'e-ieh'elly e-eincave'. In /v (/riirllin 
(fig. 13), the june)tie)ii of these twe) margins is we'll reeunele'el. 

(3) The ))alm in gnatho))e)el twe) is ele'e ieleelly meiie' eebliepie' in /v ser- 
and as noted previously posses.ses an angular pre)miiience at the 




Ki«is, s-12. Iv .sKr.i’..\TCs I, X >i’ m v.M.; 

it, ,^^xti:nna X iKAM : lo, (iNATiioron 1, Xl'ii* mam.; ll 
c.s ATiioroi) •_>, X I 'l!' I'I Am.; 12, X l'>f ma.m. 



304 i‘i{(x'i:i:i)ix(iH of tuf satioxal i/r.s'y;r.i/. vul. .: s. 

posiorior (\Klron4ty w'lncli is (Mitii'cly Inckinjj: in lx (/racilis (fi<;. 14); 
cai-pvis as l)ro!ul as long in the former speeies, while in the latter it is 
longer than broad. 

(d) The (liirerences existing in the adult tclson in the two species 
ar<‘ pr(‘sent to some (h'gree in the young. In srn'aiiis the telson is 
hut slightly, if at all, longer than hi’oad, juiudi longer than j)eduncle 
of third urojtod, eniargination V-shaped and ('Xt('nding beyond one- 
half the distance to base (s<‘e tabl<>): that of lx grac'd Ifi broader than 

long, shorter than peduncle 
of third iirojtod, emargina- 
tion U-shaped and extend- 
ing about one-thii’d the dis- 
tance to l)ase (figs. L5 and 
17). Iti each sj)ecies the 
telson is armed distally 
on each lobe with a single 
long, stout s])ine. 

Noie.'i on the reproductive 
capacity . — A large number 
of the specimens (>xamined 
were females with eggs in 
their ])oiich(\s. In many 
cas('s the eggs were counted 
and certain measurements 
taken in order to show 
some cori’elatiou between 
th(' number of eggs and 
tlie size or age of the in- 
dividual, and to give an 
idea of the ic'jiroduct ive 
cajtacity of tlu' species. 
S<‘V(>ral spocinu'iis of !x gracilia were treat(al in a similar manner 
for com|)arison. 4'he results of the observations concerning both 
sp(>ci('s are lu'rcwith given in tabular form. 

An examination of this table shows clearly that in g(*nei‘al the 
larg(‘i‘ individuals, and hence th<‘. older, ‘ possess the larger number 
(tf s«‘gm('uts in th(‘ primary (lagellum of first antenna, and also that 
the larger eomplcMuents of eggs are deposit ( m 1 hy the larger females. 

In the six larg(‘st individuals measured, those fiom 12. S to 1-1.0 
mm. long, tlu' average number of eggs was eighty-two. In three 
individuals of medium size, from 9.7 to 11.5 mm. long, the av(‘rage 
was forty-four. 
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KIGS. Id 17- — K. <.UVtILIS (VUIANG), (iXATHOPOI) ]. X 

DI.\M.: 1 I. GXATIIOPOD 2. X 1 > 1 AM.; 15, rU<)I‘OI> d. X 159 
DIAM.; Ill, K. .SKRUATl'S (voi’XG). Tklsqx, X 159 lUAM.; 
17. K. <;uAriMs (youn<i). Tklson, X 159 diam. 
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Table of fiieasaremniLs, 



Number 
segments in 
primary 
nagelhiin 
of first 
antenna. 



Numl)(‘r 
segnieiils in 
tlagelliim j Telson. 
of second ' 
antenna. 



a 

o 3 
? o 



o 3 

o .. 



^cx. 



I 7) 

tx 



I )ale. 



Locality. 



aj 
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0 
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zj 








p 




















H 




! 






2. 45 


4 


4 


3 


3 


0 . .'VJ.'?' 


1.00 


0.77 


Young. . 


i 


Mar. 16.1909 




2.26 


4 


4 


3 


3 


.52 


.954 


. 795 


...do.... 




do 




7.6 


19 


19 


s 


7 


.52 


.77 ' 


.82 


Male.... 


' ' ’ ' 1 


do 




S.3 


17 


18 


s 


8 


.58 


.80 


77 


... do ... . 




do 


50 


9. 7 


21 


21 












Female . 


42 


do 




10.2 


21 ■ 


21 


9 . 


9 


.507 


. ()7<i 


. 76) 


Male. ... 




do 




10.7 


23 


22 


10 


10 


. 607 


.78 


.76 


Female . 




do 


^ 1 

: 


10.7 


22 


22 


10 


m 


. 626 


. 723 


. 84.3 


...do .... 


45 


do 


H ' 


11.5 


23 


2.3 


10 


10 


. 535 


. 66*6 


.82 


. . ,(io. . . . 


46 


(io 




12. 00 


24 


24 


10 


9 




. 685 


. 77 


...do.... 




do 


0 


12.8 


2<i 


2C» 


10 


I S 


.01 


. 63 t 


6)6 


...do. . .. 


' 77 ' 


do 




12.8 














1 


.do 


70 


do 




12.8 


1 


1 




do 


66 


.... do 




12. 15 


27 




JO 


1 11 




do ... . 




do 




u.oo 






9 


10 




do ... . 


92 


do 




14.00 











63 




do 


95 


do 




14. 00 










. 1)3 


. 7.51) 


. SI 


do 




. .do 




14.5 


27 ^ 


27 


11 


1 " 


. f.06 


. 702 

1 


. 8 


...do 


88 


do 




1. 7 


4 




.3 


3 


..322 


1.29 


1. 19 


Young. . 


I 

.bin. 1909 




5. 6 


IX 


IS 






. 235 


1 171) 


1. 12 


Female . 


25 


do 


^50 


6 


19 


19 


6 


6 






i 


..do 




Mar. 2(i. 1909 


’3 


6 


IS 


15 


5 


7 


. 5 


1.00 


1.22 1 


Male 




Dei*. 1909 


© 

V.. 


7. 6 


20 , 


21 


7 




.36 


LOS 


1.12 


PTunale . 


34 


Mar. 16.1909 




8.5 


20 








22 


1.166) 


1. 12 


. . .do . . . . 


6)9 


May 12,1909 




9 


21 






. 40 


1.05 


1.21 


...do 


93 


Apr. 21,1909 




9 


22 




S 


s 


.316 


1 1.10 


1 . 08 


. . .do . . . . 


52 


Mar. 16,1909 




9 


22 




* 


8 


. .50 


1. 16 


1. 11 


... do . ... 


59 


do 




9 


2.3 


^ 23 


9 




.26 


1.24 


1.24 


. . .do. . . . 


57 


do 


0 


9. 5 


23 








. 50 


1. 00 




Male. .. 




Apr. 21.1909 




10. 45 


24 


24 


S 




.31 


1. 1 


i.'aV 


Female . 


6)8 


Mar. 16). 1909 


! 

1 


11.5 


27 


2S 


S 




..357 


1.07 


1.0.35 


Male.... 


r" 


May, 1909 



Ashland, Virginia. 
Ho. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 



Aiibnrn. N w 
York. 

Do. 

Ithaca, N(‘\v York. 
Do. 

Ashland, \drginia. 
Ithaca, New York. 
Do. 

Ashland, \'irginia. 
Do. 

Do. 

Ithaca. New York. 
Ashlan<l,\‘irginia. 
.McLean Hog, New 
York. 



(I Kxchisivc of antenmc. 



The pond wlu'ie tliis spc'cies lived in such ^lent al)nndjince wns 
i'ou<ihly .d acres in .ii’e}i, fed hy springs within (he pond itscll jind 
by a siindl bi'ook jit otn* end. Fisli were jihiindant jiiid Irom jiii 
examination of stoinaclis of large-niouthed bass { Micro ptcrua sol- 
moi(lcs) , comuum sunfish (Lcpoinis gibhosus) , and calico bass (/\wio.i'is 
sparoidcs) it was found (hat they h('lp(‘d th(‘ins<dv('s liherally to 
ainpliipods. Ilispecially was this th<‘ ease* with tlu' smalh'r sunfi^h('s 
ami calico hass, 1 to .S inches long, a few of wliich w(M(' ahh* to jume- 
tiat(‘ tlu^ thick inassc's f)f s|)hagnum where amphijxuls wc'ri' (‘.\ce<'d- 
ingly numerous. This givat fringe of vegetation about tli<‘ j)ond, 
however, furnished a slu'lter which pievent('d at all seasotis any 
very great destruct ion of amphipods hy pr(‘datoi'y animals, and this, 
together with (he I’atlu'r large reproduct iv(* capacity ol (lie sp('ci('s in 
question, was suflicieid reason foi’ theii’ gi’eat abundance. 

Proc. X. M. vol.38— to 20 



